Mediterranean lymphoma, also known as immunoproliferative small intestinal disease, is a variant of primary small intestinal lymphoma, which shows striking geographical variation in incidence. ' 2 While most cases have been reported from the Middle East, sporadic reports have appeared from other countries, with a substantial number of cases reported from South Africa.34 The finding of an abnormal a heavy chain protein in association with many of the cases56 has. given rise to the term a chain disease, and the synthesis, but not necessarily the secretion, of a chain by plasma cells in Mediterranean lymphoma appears to be characteristic.7 The disease has a long natural history paralleled by the histological features, which consist essentially of a heavy plasmacytic infiltrate of the lamina propria gradually giving way to frank lymphoma.8 The precise relation between the plasma cells and the lymphoma is uncertain, but recently Isaacson and Wright9 have proposed a direct relation with the suggestion that the histogenesis of Mediterranean lymphoma simulates the normal pathways of gut associated lymphoid tissue. Immunohistochemical studies have provided the basis for these suggestions but have been hampered by the quality of the material available. Much of the material has come from abroad already embedded in paraffin blocks, having been subjected to a variety of fixatives. A recent opportunity to study four cases of Mediterranean lymphoma in which the tissue had been optimally fixed has, we believe, shed further light on the hisAccepted for publication 4 February 1985 togenesis of Mediterranean lymphoma and helped to explain the curious protein abnormalities seen in this disease. Table 1 summarises the principal clinical features of the patients. All four patients were young men aged between 18 and 29. They all presented with diarrhoea and weight loss and, with lymphoma as the clinical diagnosis, came to laparotomy. In three of the four patients the small intestine looked normal externally, and in all patients mesenteric lymph nodes were enlarged. Full thickness jejunal biopsy and lymph node biopsy were carried out in each case. Routine protein immunoelectrophoresis, supplemented with immunoselection methods, showed free a chains in the serum samples of patients 2 and 3 but not in the serum of patient 1. Standard immunoelectrophoresis failed to show free a chains in patient 4.
Patients and methods
Tissue from all four patients was fixed for 24-48 h in buffered formol-saline and embedded in paraffin. Sections cut at 5 ,um were stained routinely with haematoxylin and eosin and by the indirect or peroxidase-antiperoxidase (PAP) immunoperoxidase techniques using the antisera listed in Table 2 . Where indicated tissues were treated with trypsin before immunostaining.'°Staining was carried out for the major heavy and both light immunoglobulin chains using polyclonal antisera raised in rabbits. Sections were also stained with monoclonal antibodies to the two subclasses of a heavy chain and to C3b receptor." 601 Immunohistochemistry (Table 3) showed centering of the lymphoid infiltrate around C3b positive dendritic reticulum cells in patients 1 and 3 (Fig. 1) . All but a few of the plasma cells in both mucosa and lymph nodes were stained strongly by polyclonal antibody to a chain. With monoclonal antibodies to a 1 heavy chain a similar pattern of staining was obtained, while only scattered plasma cells were positive with antibody to a2 heavy chain (Fig. 1) . In patients 1 and 2 anti-K and anti-X antibody respectively yielded monotypic staining of plasma cells in the lamina propria (Fig. 2) . The distribution of monotypic light chain correlated with the al positive plasma cells, but the intensity of staining was weaker, particularly in patient 1. In both patients the strongest light chain staining was seen in larger plasma cells and plasmablasts.
In patient 1 isolated immunoblasts and large follicle centre cells in both the intestine and mesenteric lymph nodes stained for K chain. Only a trace of a heavy chain was seen in these cells. In patient 2 similar cells were seen only in the lymph nodes, where they stained monotypically for A chain. In patients 3 and 4 the plasma cells again stained uniformly and strongly with anti-al antiserum.
Immunoblasts and follicle centre cells in the lamina propria and lymph nodes (patient 3) and the lymph nodes alone (patient 4) stained monotypically for K light chain, with an occasional cell staining positively for al heavy chain. K Immunoperoxidase. x 640. (Fig. 3) 18 In all other respects, however, both clinically and histologically, these four cases are indistinguishable from Middle Eastern Mediterranean lymphoma. We believe that the essential difference lies, not in the origin. of the patients but in the nature of the material, which in each case consisted of carefully excised full thickness intestinal and mesenteric node biopsies, all of which were optimally fixed. This contrasts with the material studied previously, which consisted principally of endoscopic biopsies and surgical resections, most of which had been treated with unknown fixatives for prolonged periods.
In follicle centre cell lymphomas all of the cells usually synthesise monotypic surface immunoglobulin, which can be shown immunohistochemically in cryostat sections.'9 In paraffin sections of these tumours, however, monotypic immunoglobulin synthesis can be shown in only two thirds of patients as cytoplasmic immunoglobulin in a minority of Isaacson, Price tumour cells.20 By analogy, therefore, it can be inferred that follicle centre cells in Mediterranean lymphoma express surface immunoglobulin of either a1K or a1X isotype, although the presence of surface IgM rather than surface IgA cannot altogether be excluded; the study of cryostat sections of Mediterranean lymphoma would be necessary to do this. While the a1 heavy chain appears to be poorly expressed in the cytoplasmic immunoglobulin of follicle centre cells the reverse appears to be true in plasma cells, where light chain is more weakly expressed than al heavy chain and is usually not demonstrable at all.
The precise relation between the plasma cells and infiltrating lymphoma in Mediterranean lymphoma has long been a subject of debate. The phase of plasma cell infiltration may precede by many months or years that of frank tumour, and some workers believe that the plasma cell infiltrate is not malignant but represents a setting in which lymphoma occurs. Attempts to prove a continuous clonal relation between plasma cells and infiltrating tumour using anti-idiotype antibodies would be fruitless since the serum a chain is abnormal, lacking the variable portion. The presence of monotypic light chain in our patients, particularly in the two patients in whom it was present in both infiltrating tumour and plasma cells, is a strong argument for both having originated from the same clone.
These findings support the argument put forward by Isaacson 
